This study examined the drivers of office rents in selected districts of Abuja, Nigeria. These districts are Asokoro, Maitama and Utako. Primary and secondary data were utilized for the study. Primary data include office rental levels and office space data in the study areas for the period 2001-2012, and were obtained through structured questionnaires administered to real estate surveying and valuation firms which are active in the commercial property markets in the study areas. Secondary data for the study were obtained from the National Bureau of Statistics (NBS) and the Central Bank of Nigeria (CBN), and consist mainly of macroeconomic variables in Nigeria during the study period. Using single-equation regression analysis, the developed office rent model accounted for 76%, 72% and 75% of the variation in office property rents in the commercial property market of the Asokoro, Maitama and Utako districts respectively. The study also revealed that real GDP growth and vacancy rate are the major determinants of rental growth in the office property market in the districts of Asokoro and Maitama, while real GDP growth is the major driver of office rents in the Utako district. The socioeconomic implication of the findings is that the government can generate substantial revenue from property rate through sustained commercial property rental performance in the study areas. Such revenue can be deployed to provide and maintain public infrastructure, thereby improving the wellbeing of the citizenry.
Introduction
In land economic theory, rent is an important concept. Since the beginning of organized land settlement, rental payments have been made for the use of land. These payments represent the economic return as compensation for their use in production (BARLOWE 1986) . The collapse of feudalism as a socio-political and economic system led to a rise in individual enterprises, rights and (1) where:
The composition of the individual characteristics of these factors varies in the context of national, regional and local commercial property markets. Measuring commercial property rental patterns is important as it provides information for making decisions about investing and developing, and can be used to predict the cyclical behavior of commercial property development (BORN & PHYRR 1994) .
The commercial property market has forward and backward linkages to the economy of any nation. According to OZYURT (2014) , commercial property markets show significant interaction with macroeconomic activity and the stability of the financial markets. Most financial institutions worldwide depend on commercial property assets for their operations. Critical adjustments in the commercial property markets can exert a noticeable impact on commercial property rental performance and pricing. KURYJ-WYSOCKA, KURYJ and WISNIEWSKI (2014) argued that the dynamics of the property market should be understood as a change of property values under the influence of market and non-market factors. This also involves rental changes. RADZEWICZ, RENIGIER-BILOZOR and WISNIEWSKI (2011) observed that even the smallest of such changes may result in a random change in other elements of the real estate market system, thereby altering the relations and dependences occurring in the market. Thus, the property market is under constant change, depending on the behavior and activities of market participants, as well as the influence of the surrounding elements (RADZEWICZ 2013) . CHIN (2003) investigated the relationship between macroeconomic factors and office rental movements in five Southeast Asian cities of Singapore, Hong Kong, Taipei, Kuala Lumpur, and Bangkok over the period [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] .The study tested office rental value against some indicators of economic activity which have been used in previous empirical studies. The study also assessed the influence of six-demand-side variables, namely Real Gross Domestic Product (GDP), interest rates, prime lending rates, consumer price index, service sector output and unemployment rates, as well as one supply-side variable (changes in office floor space). The study revealed that changes in floor space and prime lending rates were the key determinants of office property rental values in the selected cities apart from Bangkok. ORR and JONES (2003) focused their study on the analysis and prediction of local office rents and, in particular, the development of econometric models for two UK cities, Edinburgh and Glasgow. Their study reviewed the current state of modeling and forecasting for office markets and noted the scarcity of urban office rent models. They contended that urban models that exist suffer from data problems, and such models either make the fatal flaw of ignoring supply constraints or consider supply in terms of net change in floor space. The objective of their study was to address some of the deficiencies identified in existing empirical works on office market dynamics by using local take-up as a variable www.degruyter.com/view/j/remav vol. 23, no. 4, 2015 to model urban rents. Their study adopted two approaches to modeling urban office rents. The first model adopted a single reduced-form price equation using direct demand and supply measures and suggested that variation in market dynamics exists between the two centers. The second model is a three-equation "structural" model. The results of their analysis also suggest that Edinburgh responds more quickly to fundamental changes in supply-demand imbalances than Glasgow in the determination of office rents. The variation between Edinburgh and Glasgow, two cities within one administrative region of the UK, exemplifies the arguments in favor of urban analysis and the deficiencies in the regional approach to forecasting.
MCCARTNEY (2012) examined the short and long-run rent adjustment in the Dublin office market in Ireland. The study estimated a rent determination model for the office market in Dublin based on a two-stage error correction mechanism which involved the estimation of a long-run equilibrium rent equation and a short-run rent adjustment process. The result of the long-run analysis indicated that office demand is relatively inelastic in Dublin, while the short-run model indicated a relatively slow rate of rent adjustment in the Dublin office market.
Many property researchers and academics have developed a range of mathematical models for the purpose of forecasting rental trends in the commercial property market. Most of these models have been utilized in predicting office property rental trends (BOON & HIGGINS 2007; TONELLI et al., 2004 VAN DIJK 2003; D'ARCY et al. 1999; . The single equation model is also based on the assumption that rent is a linear function of a series of independent variables. Such a model could help explain the historical variation in rental values (dependent variable) and predict rental trends in the future (BOON & HIGGINS 2007) .
The multi-equation model comprises two or more equations which incorporate endogenous and exogenous variables used to model rental change, development markets and space demand changes (CHIN 2003) . TONELLI et al. (2004); PARKER et al. (2003) ; MCGOUGH and TSOLACOS (1999) ; HENDERSHOTT et al. (1998) ; HEKMAN (1985) and ROSEN (1984) used the multi-equation model to predict commercial property rental growth over a given timeframe.
However, although using multiple equations has the ability to capture the dynamics of the property market more effectively than the single equation model because it integrates the influence of the exogenous variables and allows for an interaction between them and the endogenous variables within the system , such models based on theory have been found by STEVENSON and MCGARTH (2003) to limit flexibility in modeling, particularly when used for forecasting purposes. Rental growth forecast parameters are often incorporated into discounted cash flow models for property appraisals (BOON & HIGGINS 2007) . Findings from previous studies have shown that rental growth determinants vary from locality to locality (UDOEKANEM et al., 2014; BOON & HIGGINS 2007; HUI & YU, 2006; TONELLI et al., 2004; YUSOF 2001) . This also implies that a commercial property rental model developed for one locality may be inappropriate for the assessment of commercial property rental performance in another due to variation in key rental determinants.
It is on this basis that the present study was carried out to develop a predictive model for commercial property rents in the Asokoro, Maitama and Utako districts of Abuja, Nigeria, based on the knowledge of the key drivers of commercial property rents in these districts. The specific objectives of the study are to: 1) ascertain the temporal changes in the rental values of office properties in the Asokoro, Maitama and Utako districts of Abuja, Nigeria; 2) assess the influence of macroeconomic variables and vacancy rates on office property rental movements in the study areas; and 3) formulate a model to predict rental movements in the study areas caused by the variables responsible for rental variations assessed in (2) above.
Methodology and data
This study utilized primary and secondary data. The primary data comprise rental data of office properties in the Asokoro, Maitama and Utako districts of Abuja, Nigeria. These include annual data These macro-economic indices are: the inflation rate, interest rate on real estate loans, interest rate on commerce, Monetary Policy Rate (MPR), Gross Development Product (GDP), Unemployment Rate, and Employment Rate. Accordingly to the aim of the study, only commercial investment properties were selected for data collection for the study as they constitute the only class of commercial properties for which rents are paid for occupation, and such rents undergo changes in the form of rental adjustment or rental growth. These properties are mainly office properties in the study areas. The rental data were obtained from estate surveying and valuation firms which are active in the commercial property market in the city of Abuja. The sample size for each of the districts was determined quantitatively using the FRANKFORT-NACHMIAS (1996) model for sample size determination as follows: (2) where: N -population size, n -sample size, p -sample population estimated to have the characteristics being measured (in this study, 95% confidence level of the target population), q -1 -p, e -acceptable error, Z -1.96 (the standard normal deviation at 95% confidence level). The districts, number of office properties with the required data and number of office properties sampled have been presented in Table 1 . Source: own study.
Using a systematic random sampling technique, 77 office properties were selected from a total of 118 office properties in the study areas which have the required data. Office property rents used for the study were standardized relative to their superficial floor areas. This standardization limited the quantum of office property rental data for the study as rental data on office properties which could not be accessed to determine their superficial floor areas were eliminated. Also, there were some gaps in the available data on rents paid by property occupiers on office properties in the study areas in the past 10 years. This is because the estate surveying and valuation firms which were respondents to the questionnaire were not in charge of the management of the properties during the period and, as such, had no knowledge of the rents that were paid. An attempt was made to close these gaps by determining the weighted rent for office properties in each district for each of the years under study.
Results and discussion
The weighted rent/m 2 of office properties in the commercial property market selected for the study is presented in Table 2 . The rental index was constructed based on the weighted rent/m 2 of office properties in the commercial property market selected for the study using 2001 as the base year, as presented in Table 4 Source: own study.
The rental growth factor for each year under study was calculated as the quotient of the weighted rent/m 2 in the following year and the weighted rent/m 2 in the preceding year. The average rental growth rate for office properties in the study areas for the period 2001-2012 was determined using the geometric mean model, based on the natural logarithmic values of the weighted rent/m 2 . The rental growth factor for office properties in Asokoro, Maitama and Utako for the period, 2001-2012 was 1.0835-1.1019. This represents an average rental growth rate of 8.35% -10.19% for the study period, as presented in Table 3 . Source: own study. Source: own study.
Vacancy rates for office properties in the study areas for the period 2001-2012 were determined as presented in Table 5 . This was based on the office space data for the study areas. Source: own study.
Macroeconomic data collected for the study were based on the macroeconomic variables identified from the existing literature reviewed for the study. These variables include the interest rate on general commerce, interest rate on real estate loans, inflation rate, monetary policy rate, unemployment rate, exchange rate, real GDP growth rate, and change in employment level. The Augmented Dicker Fuller (ADF) unit root test was carried out on all the data series to examine the extent of their stationarity. The results of the test have been presented in Table 6 . Source: own study.
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The computed ADF statistics are less than the critical value at 0.05 level, as presented in Table 6 . The implication of this is that the time series data on the variables utilized for the study are suitable for regression analysis. Also, based on the stationary nature of the time series data utilized for the study, the Granger causality test was applied to the data to assess the causal linkage between the explanatory variables explored for the study and office rental movements in the commercial property market under study. The result of the Granger causality test revealed that among all the explanatory variables explored in the study, only real GDP growth, vacancy rate and inflation rate were found to have a statistically significant causal linkage to office rental movements in the study areas and, as such, Granger cause office rental movements in the office property market in the analyzed areas as indicated in Table 7 . Source: own study.
Consequently, explanatory variables with no statistically significant causal linkage were dropped while those with statistically significant causal linkage were utilized to develop a regression model for office property rents in the commercial property markets under study. The regression analysis was based on the theoretical framework of the commercial property rent equation in which commercial property rent is assumed to be a linear function of demand and supply factors in the commercial property market. The results of the regression analysis have been presented in Table 8 . Source: own study.
For Asokoro, the office rent model is:
4.748 0.0045 0.6146 0.2414
The Durbin-Watson Statistic for the model is 1.14. This is above its critical value at 0.05 level (0.658) and shows that residual serial correlation was not statistically significant in the model. Again, the collinearity statistics, that is the tolerance and Variance Inflation Factor (VIF), are within acceptable statistical limits. This implies that the predictor variables for the model have no problem of multicollinearity. The 76% variation in office property rents in the commercial property market in Asokoro is also explained by the model. In addition, real GDP growth and vacancy rate are the significant drivers of rental change in the commercial property market in Asokoro. Although inflation rate Granger causes office rental movements in the area within the period under study, its influence in predicting office property rents in the area is insignificant. Thus, a unit increase in real GDP growth will produce a 0.6146 increase in office rents in Asokoro, while a unit increase in vacancy rate will produce a 0.2414 decrease in office rents in the area. Also, a unit increase in inflation will produce a 0.004512 increase in office rents in the commercial property market in Asokoro.
For Maitama, the office rent model is:
4.723 0.0192 0.6323 0.2232
The Durbin-Watson Statistic for the model is 1.21. This exceeds its critical value at 0.05 level (0.658) and shows that residual serial correlation was not statistically significant in the model. Again, the collinearity statistics, that is the tolerance and Variance Inflation Factor (VIF), are within acceptable statistical limits. This implies that the predictor variables for the model have no problem of multicollinearity. Also, the 72% variation in office property rents in the commercial property market in Maitama is explained by the model. In addition, real GDP growth and vacancy rate are the significant drivers of rental change in the commercial property market in Maitama. Although inflation rate Granger causes office rental movements in the area within the period under study, again its influence in predicting office property rents in the area is insignificant. Thus, a unit increase in real GDP growth will produce a 0.6323 increase in office rents in Maitama, while a unit increase in vacancy rate will produce a 0.2232 decrease in office rents in the area. Also, a unit increase in inflation will produce a 0.01918 increase in office rents in the commercial property market in Maitama.
For Utako, the office rent model is:
The Durbin-Watson Statistic for the model is 1.11. This exceeds its critical value at 0.05 level (0.658) and indicates that residual serial correlation was not statistically significant in the model. Again, the collinearity statistics, that is the tolerance and Variance Inflation Factor (VIF), are within acceptable statistical limits. This implies that the predictor variables for the model have no problem of multicollinearity. Also, the 75% variation in office property rents in the commercial property market in Utako is explained by the model. Furthermore, real GDP growth is the significant driver of rental change in the commercial property market in Utako. Although vacancy rate and inflation rate Granger cause office rental movements in the area within the period under study, their influence in predicting office property rents in the area is insignificant. Thus, a unit increase in real GDP growth will produce a 0.4625 increase in office rents in Utako, while a unit increase in vacancy rate will produce a 0.1521 www.degruyter.com/view/j/remav vol. 23, no. 4, 2015 decrease in office rents in the area. Also, a unit increase in inflation will produce a 0.04603 increase in office rents in the commercial property market in Utako.
The significance of the regression models was tested using the F-test. The computed F-statistic for the office rent model for office property rents in all the commercial property markets in the selected districts is significant at a p-value of less than 0.05, as presented in Table 9 . This indicates that the office rent model for the districts under study fits the data utilized and, as such, can be used as a basis for the prediction of office property rents in the commercial property market in the study areas. Source: own study.
Conclusion
Based on single-equation regression analysis, the office rent model developed accounted for 76%, 72% and 75% of the variation in office property rents in the commercial property market in the Asokoro, Maitama and Utako districts respectively. The study also revealed that real GDP growth and vacancy rate are the major determinants of rental growth in the office property market in the Asokoro and Maitama districts, while real GDP growth is the major driver of office rents in Utako district. The findings of this study on real GDP and vacancy rate as the major drivers of office rental change are consistent with those of previous empirical studies on the subject in other regions of the world, such as CHIN (2003); HUI and YU (2006) ; BOON and HIGGINS (2007) and McCARTNEY (2012) . This confirms that real GDP growth and vacancy rate are major factors for office space demand and office space supply respectively. In addition, knowledge of the key drivers of commercial property rental change in any city in Nigeria is necessary to enable national and international investors to make informed decisions on their commercial property investments in these cities. This requires consistent and reliable commercial property market analysis to obtain up-to-date indicators that influence rental movements in the property market in these cities at any given time. In order to achieve this, the Federal Government through the Central Bank of Nigeria (CBN) and the National Bureau of Statistics (NBS) should ensure that statistics on macroeconomic indicators for the country, such as real GDP, unemployment rate, employment rate, interest rate, and inflation rate, are published on a state and city basis. This will enhance the determination of key drivers of commercial property rental change that are reliable and can interpret the reality of the commercial property markets in these locations. 
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